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ALL-UNION  CONFSHENCE  ON  THE  BIOPHYSICS  OP  EiffTHROCYTES 


following  is  a  translaoion  of  an  article  by  V«  Ye*  Kusnstsov 
in  I  z  vastly  a  Sibirskogo  Ctdolariiya  AN  SSSR  (Nows  of  the  Si- 
b erian^if f ilT^ "of"  the  Acad eiay  c'f'^Scienoes  USSR),  No.  11^ 
Novosibirsk,  1959,  pages  103“'104j^ 


Biophysics,  as  a  nevr  science  arising  at  tna  janction  point  of  bi¬ 
ology  and  physics,  is  assuming  a  steadily  growing  importance  in  recent 
daysc  The  application  of  physical  research  methods  in  biology  has  ^made 
it  possible  to  undertake  tit©  investigation  of  priysico*"’OneTnio&l  fm?.aa- 
mentals  of  life  phenornsna.  At  present,  it  is  becoming  more  and  mere  clear 
that  the  simplest  cells  of  the  organism,  namely  erythrocytes,  act  in  the 
organism  as  transport  cells,  used  for  the  traits porva'cc.on  of  mmierous 
metabolites,  and  not  only  for  idio  transport  of  o.ivygen  and  carbon  dioxide. 

As  a  result  of  this  fact,  and  also  in  view  of  the  exceptionally  great 
medical  importance  of  blood  preservation,  erythrocytes  are  becoming  an 
important  object  of  research.  This  fact  is  illustraxsa  by  two  in na¬ 
tional  syiTiPOBia  devoted  to  the  struotver©  and  functions  Oo.  ery c-hrocytes, 
held  in  Berlin  in  1955  and  1957,  and  also  by  the  conferenoe  held  in  Kras- 
noyarnk  in  July  1959, 

The  All-Union  Conference  on  the  Biophysics  of  Erythrocytes  was 
organised  by  the  Physics  Institute  of  the  Siberian  Affi3.iate  of  the  Acad¬ 
emy  of  Scierxces  USSR,  axid  was  held  in  Err;?inoyar&k  on  3«9  July  1959,  The 
conference  Tiiras  attended  by  scientists  from  I'iosoow,  j.<oningrad,  ^vrasnoyarsk^ 
Sve5:*dlo7Sk,  Novosibirsk,  Minsk,  Irkutsk,  Tomsk,  and  ether  citi-es  of  vh© 

USSRo  Presented  and  discussed  at  the  conference  v/er©  56  papers  dealing 
with  the  structure  and  functions  of  erythrocytes  under  norraal  ano  patho¬ 
logical  conditions,  the  effect  of  radiation  upon  blood  cells,  the  bio¬ 
chemistry  of  anuclear  erythrocytes,  the  clinical  application  of  the  erythro- 
gram  method,  and  other  problems  cone  ©rued  with  the  biophysics  of  biood« 

Do  I*  Gol'^dberg  (Tomsk  Medical  Institute)  dasox*ibad  the  results  of 
numerous  years  of  research  on  erythrocytes  uiioer  normal  and  pawhoj-og-cal 
conditions,  and  demonstrated  the  complexiigr  of  tlae  sxruoture  of  bA.ood 

cells  c  . 

P.  A*  Shershnev  (Irkutsk  Medical  Institute)  described  the  most  im¬ 
portant  aspects  of  the  biochemistry  of  anuclear  ei^t-nrocy tes « 

The  physioo "Chemical  oharaoteristit’S  and  the  mochanism  of  hemo¬ 
lysis  under  the  action  of  ionising  radiation  were  deserped  in  a  paper 
read  by  P.  So  VasilV®*^  Petrova  (Central  Institute  for  Hema¬ 

tology  and  Blood  Transfusion). 


A  number  of  papers  described  the  results  of  a  wq^^s 

by  the  differential  (or  ers^tlirogram)  f o^°Le 

laboratory  of  the  Physios  Institute  f  this 

Academv  of  Sciences  USSR*  Over  a  relatively  orxef  period  of  time, 
method  has  become  widely  known  and  has  started  to  be  used  in  o  or 

entific  establishments  *  n  «  j  4-  •;«  /n-p 

The  physico-mathematioal  and  phyeiclogioal  ° 

-•*vthroerm  method  were  described  by  I.  A.  Terskoy  ana  I.  I.  G.tel  aon. 
iie  epofication  cf  this  method  during  a  study  of  ijate 

described  by  V.  I.  Poeteva  (Eiysics  Institute  of  ,f  L  Yu. 

of  the  Aoademy  of  Soiences  USSP).  Assooia-oes  at  MoswO^^  b.^_.e*siV 
Be  Eudryashev!  Ye.  K.  Goncharenlx ,  A,  Gtevskaya.  and 

sented  the  results  obtained  in  a  ®^^^f‘f-TrTf.i4■■e^throsram 

lysins  following  irradiation,  conauo nea  with  me  S 

method.  A  lively  discussion  followed  the 

Yovdb^yev  (Central  Institute  of  PosograduavO  toec.iOc..  “  * co>’fQr- 

olinill  application  of  thin  me^od.  It  “  ^  oiinioiana 

ence  that  tiie  erythrogram  method  bo  called  bo  tii-^at.enxx 

and  reaoarohera  irking  on  too  oella  fordie«i  too 

Problems  concerned  \7xth  radxatxcn  injury  Pork- 

atojoct  of  papo.a  road  ty  E.  ».  ^-uaov  Tu.  A,^=|or  a^  Ij 
homenko  (Moscow  University),  Ye.  P.  Gol-db erg  (Tomsk  ^ 

and  Vr.  P.  Makarov  (Physios  Institute  of  the  oiheri^i.  Af.Uiate 

Academy  of  SolsnaeS  P^SR).  ^  g^rebre^nneovao  T.  S.  Fedorova  and 

Scientific  Research  Institute  of  Vaccines  and  oera)  gave  g 

i^Se  fenaentative  activi-qy  of  erythrocytes  in  cancer 

pavers  aroused  great  interest  and  resulted  in  a  livery  ais.u.sion 

Institte  of  the_Academy^of_  Sciences 
USSR)  and  Yu,  Ye.  Moskalenko  (Institute  of  Evolutionary 
the  Academy  of  Sciences  USSR)  described  studies  of  the  structure  of 
e^tfroc^es  Lsed  on  a  determination  of  their  PhyBioo-chemical  proper¬ 
ties.  Bv  using  various  physical  mevheds ,  these  "  ervtlirooyte 

generally  similar  concept  of  the  dielectric  structure  of  the  erythrocyt 

membrane, number  of  st.udies  dealing  with  the  speotrophotometiy  of 

hemoglobin  and  its  derivatives  were  presented  into 

studying  the  oxidation  kinetics  of  hemoglobin  and  conversion  in^.o 

h®.atin!  B.  S.  Kovro,  and  M.  S.  Ljrtnaon  {Phy|i,. 

be-ion  Affiliate  of  the  Academy  of  Sciences  USSR)  obu^inea  ® 

to'a“  “^foS  poHpoaiticn  cf  hskoglcbi,  anl  to  poaaibl,  age  changes  of 

toa  Piemoht  “OlKUlos.  (Kras^yarak  Agri 

cnlturafirKta/dovotod  to  a  study  of  toe  offset  sksstsd  hy  radao 
active  calcium  on  the  morphological  composition  ox  blood. 


Pi  G,  PodsolkoT  and  S.  Ye.  iioohiiir^.' (Krasnoyarsk  Medical  Insti¬ 
tute)  presented  data  obtained  during  an  experimental  study  of  cryuhre- 
gtams  and  morpholcgioal  factors  of  the  tone  marrow  during  prctean^do- 
ficienoy,  and  shov/ed  changes  in  the  physico-chemical  properties  ox 

a”.  Ao  Gure-rich  and  H.-  A.  Golosova  (Physios  Institute  cf  the  Sibe¬ 
rian  Affiliate  of  the  Acadray  of  Sciences  TJSSP.)*  based  on  an  example  in¬ 
volving  the  reduction  of  methamoglobin  with  ascorbic  acid,  characterized 
the  reduction  reaction  of  hemoglobin,  which  is  very  important  for  tne 
normal  activity  of  erythrocytes.  _  _  _  ^  . 

A  nm'ber  cf  studies  dosoribed  problems  conoernea 
in  erythrocytes ;  the  evclut5.on  of  the  respiratory  function  of  blood,  the 
effect  of  biophysical  propartie.5  of  erythrocytes  on  th.e  elscurio^oha. - 
acteristics  of  whole  blood,  infrared  epoctra  of  normal  auad  irrad^avea 
blood,  etc. 

The  resolution  drawn  up  at  the  oonfsronc©  emphasized  tne  gcoa  re¬ 
sults  obtained  in  oomtined  blood  research  work  performed  by  biophj'siciBta, 
bioohemiutfs^  physiologists  ard  oliniciaziSo  j.hQ  r03O*u\»icii  suggests ^tia^ 
practicing  physicians  and  research  workers  specializing  in  hviraan^anu 
animal  phj'’3iclogy  make  an  extensive  use  of  ne\iT  blood  research  me ^no do 
such  as  the  erythrogram  method,  the  luminescent  meuhod  invoxVxHg  a  woun 
cf  reticulocytes,  the  electrophoresis  method  for  studying  erythrocytes, 
tho  Tjhotographio  reccrding  of  the  d^/namios  of  the  erythrocyte  sedimenta¬ 
tion  reaction,  and  the  new  modification  of  iJia  copper  sulfate  method  for 

dG*0Gr')iii.i2.citxoii  of  h^moglobxtio  u  •  v 

The  conferaixoe  listed  tlio  following  most  imports^nt  px-oble^'ift  which 
should  be  the  subject  of  further  research:  a  study  of  the  structure  and 
the  physical  chemistry  of  erythrocytes  5  a  stud2/'  of  metabolism  in  anuclear 
cells  under  normal  and  pathological  ccnd.luions;  a  s 'cudy  of^  trie  various 
hemop^lobin  types  and  fraoticns^,  and  trie  developmsent  of  motaodc  for  pre¬ 
paring  and  analy^.ing  such  tj^pes  and  fractions^  a  determination  of  tae 
qualitative  composition  of  rod  blood  particles  and  *dre  etStaDl.iShm6nt  of 
factors  causing  changes  in  this  composition^  as  v/oll  as  a  clarification 
of  the  mechanism  of  erythrocyte  destruction^  the  develo^ent  of  a  quanti¬ 
tative  study  of  erythrocyte  injury  xmdor  the  action  of  ionizing  radiation; 
etc. 

In  view  of  the  great  impcrtanoe  of  the  problem  of  blood  diseases, 
and  particularly  the  problem  of  ioukoces,  the  conferenoe  noted  that  the 
opening  of  a  specialized  hematological  infirmary  is  urg3nt?.y  needed*  (Ab 
the  present  time,  not  a  single  infirmary  of  tnis  type  is  a'oailable  in  i- 
beriao)  In  such  an  infirmary,  patients  now  located  in  various  clinics 
could  receive  ezpert  assistance*  Basic  facilities  are  available  in 
Krasnoyarsk  for  an  effective  examination  of  hematological  patients,  based 
on  the  use  of  the  most  modern  methods  of  analysis* 

In  order  to  coordinate  studies  in  the  field  of  biophysics,  the 
conference  considered  that  it  would  be  advisable  to  set  up  a  permanently 
operating  commission  within  the  system  of  the  Academy  of  Sciences  USSR. 


-3- 


Participants  at  the  conference'  approved  the  initiative  displayed 
by  the  bicphysics  laboratory  of  the  Physics  InsnD.tute  of  the  Siberian 
Affiliate  cf  the  Acade^iy  of  Scionoes  USSR  in  oonvening  tihe^prassnt  con¬ 
ference,  and  resolved  to  hold  &uch  conferenoss  once  every  2-3  years* 

The  All-Union  Conference  on  the  Biophysics  cf  Erythrocytes  in 
Krasnoyarsk  was  the  first  conference  devoted  to  this  prcbj.em  hea.d  in  our 
country^  and  the  first  conference  of  biophysicists  in  Siboriac  The  hold¬ 
ing  of  this  conference  demons trates  once  more  that  ohe  Party  and  govern¬ 
ment  decisions  on  the  dtnrelopment  cf  science  in  the  Eastern  USSR,  through 
the  efforts  of  scientists  working  in  the  Siberian  Affiliav*a  of  the  Acao.- 
emy  of  Sciences  USSR  and  in  other  scientific  establishment uO,  are  beu.ng 
carried  out® 


